Introduction
============

Cystic fibrosis (CF) is a genetic, life-threatening disease that affects several major organ systems, including the respiratory, digestive, and reproductive systems. When the disease was first described, in 1938, most infants with CF died during the first year of their life. Later, life expectancy improved steadily, due to earlier diagnoses, specialized CF center care, improved medical therapy, and patient education regarding CF.[@b1-ppa-11-229] Nowadays, the median age of survival of patients with CF in Denmark is 41 years.[@b2-ppa-11-229]

CF requires lifelong, complex medical management. The core treatment regimen includes maintaining lung function as near to normal as possible, by controlling respiratory infections and clearing airways of mucus; administering nutritional therapy (eg, enzyme supplements, multivitamins, and mineral supplements) to maintain adequate growth; and managing complications. The treatment regimen becomes increasingly intensive over the years, as the disease progresses. Previously, patients were often hospitalized when they required treatments such as intravenous (IV) antibiotics. Currently, most treatments are administered at home to reduce hospital admissions and increase patient comfort. These treatments are administered by the parents, and as children grow up, young patients learn self-administration.

An important task in adolescence is to become independent. Although CF treatment is a heavy burden,[@b3-ppa-11-229],[@b4-ppa-11-229] young patients are expected and want to take responsibility for their own treatment and care.[@b5-ppa-11-229]

Much attention has been focused on transitioning of young patients from pediatric to adult health care,[@b4-ppa-11-229] but the transition from their parents' home to their own home has received little attention. Of the few studies that have been carried out, Lowton explored experiences of lay caregiving among parents and partners of adults (18--40 years) with CF.[@b6-ppa-11-229] In Lowton's study, 31 caregivers were interviewed, and of these, 11 were parents; the author found that all the parents continued to perform some level of care for their child throughout their adult life. The parents fetched prescriptions, prepared and cleaned nebulizers, performed physiotherapy, and prepared and administered IV antibiotics. In another study, McGuffie et al found that young adults with CF continued to rely on parents for many aspects of routine care, and the dependence on parents persisted, even after they got married and they no longer lived with their parents.[@b7-ppa-11-229]

The aim of the present study was to explore the disease-related challenges faced by young adults and their parents, when the young adults have moved out of their parents' home. Furthermore, how much and what kind of disease-related support young patients with CF received from their parents after they had moved, was investigated.

As the present study was conducted in Denmark, a few facts about the Danish health care system should be noted. All treatment expenses of patients with CF are covered by the public sector, until the child turns 18 years old. After the age of 18, the patient must pay the first ≈500€ per year, and the public sector will cover the remaining treatment expenses. Young patients with CF who are studying are allowed to receive a so-called "disability supplement", if the public sector cannot keep a student in job due to illness. Furthermore, they can receive food supplements, because they require more calories than their healthy peers.

Materials and methods
=====================

Participants
------------

All of the patients aged 18--25 years (n=94) and their parents (n=188) were identified via the Danish Cystic Fibrosis Registry. They were all invited by letter to participate in the study.

Procedures
----------

Data were collected from February 2010 to June 2010 through online questionnaires. This investigation was part of a larger study designed to explore what the CF center could do to support adolescents and young adults with CF in making a successful transition to adult life.

In this study, the results for 18- to 25-year-olds were reported. The difficulties faced by the young patients in managing the disease after leaving home, the distribution of tasks associated with the disease, and adherence to treatment were investigated. Furthermore, the difficulties faced by both the young patients and their parents were also investigated.

Questionnaires
--------------

The questionnaires were based on separate focus-group interviews with young adults with CF and their parents, where they were asked about the challenges faced in the transition phase between childhood and adulthood. The questionnaires addressed different areas of disease management in everyday life. A multidisciplinary staff of specialists and relevant literature were consulted to evaluate the relevance of the questions. The questionnaires were pilot-tested in two Danish CF centers (adolescents, n=9; parents, n=6) to evaluate whether the questions were intelligible and relevant.

The questionnaire that explored the difficulties faced by the young adults contained nine questions ([Table 1](#t1-ppa-11-229){ref-type="table"}). The questionnaire that explored the difficulties faced by the parents contained seven questions ([Table 2](#t2-ppa-11-229){ref-type="table"}). Responses were selected from a 4-point Likert scale with options from "quite right" to "quite wrong" or "do not know".

The "adherence" questionnaires contained seven questions regarding adherence to recommended daily and intermittent medical treatments; the young adults and parents responded to the same questions. Validations of the questionnaires showed Cronbach's α coefficients of 0.73 for the young patients' questionnaire and 0.91 for the parents' questionnaire. The test--retest reliabilities of the questionnaires were 0.86 and 0.95, respectively, and a paired *t*-test showed no significant difference between the scores of the test and the retest. The questionnaires have been described in detail elsewhere.[@b8-ppa-11-229] Three levels of adherence were defined: high adherence (missed the treatment no more than once during the past month), medium adherence (missed the treatment no more than once per week), and low adherence (missed the treatment more than once per week).

The questionnaire about the distribution of tasks contained the same nine questions for both the young adults and their parents ([Table 3](#t3-ppa-11-229){ref-type="table"}). The response categories were "the young adult does it", "the parents do it", or "not relevant".

All the questionnaires were based on self-report. The online questionnaires were anonymized, but as the questionnaires were linked to data from the Danish Cystic Fibrosis Registry, it was possible for the first author, and only the first author, to recognize the individuals. The participants were informed about that.

Other measures
--------------

Two measures of health status were included: lung function, measured as the forced expiratory volume (FEV) in 1 s, as a percentage of the predicted FEV (FEV~1~%); and the body mass index (BMI). Data on both the participants and nonparticipants were extracted from the National Cystic Fibrosis Registry, and all of the measures recorded in 2009 were averaged.

Statistics
----------

Descriptive statistics were performed to describe participants' demographics, the types of difficulties, the adherence subgroups, and the degree of task-sharing. *χ*^2^ tests and Mann--Whitney *U*-tests were used to determine whether differences between participants and nonparticipants were statistically significant. Data management and analyses were performed by using Statistical Package for the Social Sciences (SPSS) Statistics Version 21. A *P*-value \<0.05 was considered statistically significant.

Ethical considerations
----------------------

The study was registered with the Danish Data Agency Board. According to Danish law, no particular permission concerning study ethics is required to conduct a study that does not include biomedical aspects; moreover, written consent from the study participants is not required for web-based questionnaire studies. Psychologists, doctors, and nurses at the CF centers were available for psychological support and treatment for patients, if needed. However, this type of support was not required during this study.

Results
=======

Participants
------------

The questionnaires were completed by 62% (n=58/94) of the young adults and 53% (n=99/188) of the parents invited to participate in this study. [Table 4](#t4-ppa-11-229){ref-type="table"} lists the participant characteristics.

Of the 58 young adult participants, 55% (n=32) were studying, 35% (n=20) were working, 3% (n=2) were on sick leave, and 7% (n=4) were on pension.

Difficulties faced by young adults and parents
----------------------------------------------

Of the participating 18- to 25-year-olds, 60% (n=35/58) had moved out of their parents' home. These young adults were asked about difficulties after leaving home, and they reported many difficulties related to managing the disease ([Table 1](#t1-ppa-11-229){ref-type="table"}). Nearly half of these participants reported that they did not know their rights concerning financial support from the public sector, \~40% of the participants reported difficulties in contacting social services (eg, either difficulty in finding time to phone them or difficulty in understanding what they said), and \~40% reported difficulty affording and preparing nutritious CF-focused meals. No significant difference in BMI was found between patients who did and those who did not report difficulties.

A majority of parents reported difficulties regarding their child's disease ([Table 2](#t2-ppa-11-229){ref-type="table"}); 62% (n=61/99) of the parents had 18- to 25-year-olds who had moved out of the house. These parents were asked about difficulties regarding the disease; 64% of these parents reported difficulties answering questions about social rights. About half of the parents reported difficulties, for example, in answering questions about CF, in knowing how to best assist their child, how much to interfere, and in relinquishing control of their child's disease management.

Adherence
---------

The young adults who had moved out of their home reported lower adherence than those living at home ([Table 5](#t5-ppa-11-229){ref-type="table"}), but the difference was not statistically significant (*P*=0.064). The number of young adults with high adherence was almost the same among young adults living at home compared with the young adults who had moved out, but the number of young adults with low adherence was much higher in the moved-out-of-home group than in the living-at-home group, but still not statistically significant. According to the parents' reports, adherence was not significantly different between these two groups ([Table 5](#t5-ppa-11-229){ref-type="table"}).

Distribution of tasks associated with disease management
--------------------------------------------------------

Both the 18- to 25-year-olds who lived at home and those who had left home received help from their parents ([Table 3](#t3-ppa-11-229){ref-type="table"}). Those who lived at home received help in ordering and collecting medicine at the pharmacy, cleaning up after inhalation, cleaning the positive expiratory pressure mask, preparing and cleaning up after IV antibiotic treatments, and noticing when their medicine was running out; \~20% of the young adults who had moved out of home received help in collecting medicine at the pharmacy, and 10%--15% received help in preparing and cleaning up after IV treatment and noticing when their medicine was running out.

The young adults and their parents roughly agreed on how the tasks associated with disease management were shared between them.

Discussion
==========

This study showed that both young adults and their parents experienced many challenges when the young adults had left home.

Young adults living at home received help in maintaining the supply of medicine and preparing and cleaning up after treatment. These findings were consistent with the findings previously reported by Iles and Lowton,[@b9-ppa-11-229] based on interviews with 32 young people (aged 16--24 years) with CF, with the majority (n=24) of them living with their parents. The study by Iles and Lowton documented that the majority of young people received some form of practical and emotional support from their parents in ongoing disease management.

In the present study, it was found that young adults who had moved out of their parents' home continued to receive help from their parents; \~20% reported receiving help in collecting medicine at the pharmacy, and 10%--15% received help in preparing and cleaning up after IV treatments and noticing when their medicine was running out. These findings were consistent with the previous reports. Lowton found that all parents continued to help their offspring throughout their adult life; for example, they fetched prescriptions and prepared and administered IV antibiotics.[@b6-ppa-11-229] McGuffie et al found that young adults with CF depended on their parents, even after they married and they no longer lived with their parents.[@b7-ppa-11-229] The most common reason for administering IV antibiotic treatment is disease exacerbation; thus, the patient feels unwell and tired and lacks energy. Many CF centers routinely allow home IV treatment; thus, patients must, and often want to, manage the treatment themselves. However, IV administration can be challenging when the person is feeling unwell and tired; this situation might explain why the parents provide help, even after the young adult has moved out of the house. In addition, it is natural for most parents to help their offspring, regardless of whether they have a chronic condition.

Approximately 40% of young adults reported difficulties in cooking and affording nutritious CF-focused meals. However, this did not seem to influence the BMI of young patients; BMIs were not significantly different between patients who did and those who did not report difficulties. Nearly half of the young adults did not know their rights regarding financial support from the public sector. In addition, about half of them reported difficulties in contacting social services. Information about CF and how to manage it is routinely provided to parents of pediatric patients. However, this information may not always be repeated to the child when he/she grows up. Thus, the parents are responsible for passing on information about the disease and the management of the disease to their offspring. In the present study, the adolescents had received education regarding CF during childhood; however, the information was not routinely or regularly repeated; therefore, the young adults lacked information about the disease and self-management.[@b10-ppa-11-229],[@b11-ppa-11-229]

Health professionals working with adolescents with a chronic disease often focus on educating the patients in topics strictly concerning the disease. This communication is crucial for the patients to learn how to control the disease. Nevertheless, often health professionals fail to train adolescents in self-management skills, for example, how to communicate with the healthcare system, understand social services, cook good CF-focused meals, and, in general, live with a chronic disease.[@b12-ppa-11-229],[@b13-ppa-11-229] Evidence from the previous studies were consistent with the findings from the present study, which suggested that a holistic approach is needed to help adolescents and young adults with a chronic disease in the transition into adult life. Health professionals must ensure that young patients master the knowledge and skills essential for self-management of the disease.[@b10-ppa-11-229],[@b11-ppa-11-229],[@b14-ppa-11-229]--[@b16-ppa-11-229]

The present study found that the parents also lacked knowledge. About half of them reported difficulties in answering their offspring's questions about CF, and 64% reported difficulties in answering questions about social rights. As the children grow up, health professionals tend to focus on teaching the adolescent about the disease, and the parents fade into the background. This change is natural, but the parents may be caught in a situation where it might be difficult for them to update their own knowledge. This emphasizes the necessity of reeducating the parents, in addition to educating adolescents and young adults with CF.[@b11-ppa-11-229]

The parents also reported difficulties in knowing how best to help their offspring, how much to interfere, and how to relinquish control of their offspring's disease management. As the child with CF grows up, the parents' role must shift from being in charge of the treatment to being a kind of coach. This change in role is not an easy transition for the parents.[@b14-ppa-11-229] In a previous study, it was found that parents might have difficulty in finding a balance between their need to maintain control and the adolescents' need for autonomy.[@b5-ppa-11-229] Furthermore, parents rarely receive guidance in the art of transitioning from the role of the responsible parent to the role of a mentor or coach.[@b15-ppa-11-229] Thus, parents need support from health professionals in learning to promote self-management for their offspring and, at the same time, in feeling confident in handing over the responsibility.[@b14-ppa-11-229],[@b16-ppa-11-229],[@b17-ppa-11-229]

Young adults who had moved out of home reported lower adherence than those living at home, but the difference was not statistically significant. Moreover, the self-reported adherence was higher than in other studies. A recent Danish study showed that adherence to treatment declined among young adults with CF after leaving home.[@b18-ppa-11-229] In that study, the participants' mean age was higher than the age of the present cohort, they were recruited from only one of two Danish CF centers, and the Morisky Medication Adherence Scale[@b19-ppa-11-229] was used to measure adherence. These differences in the study design might explain the discrepancy in the levels of adherence between the studies. In adolescence, a decline in adherence is often observed,[@b20-ppa-11-229],[@b21-ppa-11-229] and several barriers to adherence have been identified.[@b8-ppa-11-229],[@b22-ppa-11-229]--[@b24-ppa-11-229] It may be difficult for young adults to maintain high adherence, particularly when the treatment burden is heavy and the parents are not around to help.[@b3-ppa-11-229] Other studies have shown that premature withdrawal of parental involvement may be associated with poor outcomes and poor adherence.[@b25-ppa-11-229],[@b26-ppa-11-229] However, parental withdrawal after a young adult has moved out of the parents' house should not be considered premature. These findings suggested that full autonomy is a heavy burden for young adults with chronic conditions and that they may need support to deal with the burden.[@b12-ppa-11-229] The findings also emphasize the importance of supporting the parents in balancing involvement and relinquishment at an early stage in the transition, before their offspring leave home.

Limitations
===========

This study had some limitations. It can be argued that the sample size was small; however, the whole Danish cohort was invited to participate, and more than half of them accepted, which is acceptable. Participants differed from nonparticipants in two ways: participants had higher FEV~1~ values and more were female, but only the gender difference was significant. The questions concerning difficulties faced by young adults in managing the disease ([Table 1](#t1-ppa-11-229){ref-type="table"}) were only asked to those who had moved out of their parents' home and their parents. The young adults living at home and their parents were not asked these questions. It would have been interesting to explore whether those young adults and their parents faced the same difficulties as the young adults who had moved out and their parents, but then the age difference in the two groups should be taken into consideration. This could be the aim of a future study.

Adherence is difficult to measure, and no measure of adherence is 100% reliable. Electronic monitoring, daily phone diaries, and prescription refill history are other methods to measure adherence, but they require electronic monitoring equipment or more resources than those available in this study. However, using several methods could have provided a more exact measure of the young adults' adherence.

It can also be claimed that using validated questionnaires would have been a better choice, but no questionnaires that fit with the present research question were found.

In this study, young adults with CF and the challenges they face when they leave their parents' home were focused. It should be mentioned that CF not necessarily is the one and only reason for all the challenges the young adults face. This could be addressed in a future study.

Conclusion
==========

This questionnaire survey investigated the difficulties facing young adults with CF and their parents when the young adults moved out of home. Both young adults and their parents reported challenges during this phase of life. Parents continued to play an important role in supporting the young adults in managing the disease in everyday life. For example, parents often administered the home IV antibiotic treatment. Young adults lacked knowledge and skills needed for full self-management, and the parents were not confident that they knew the best way to support their offspring. These results suggested that health professionals need to inform adolescents and young adults and their parents repeatedly about the disease and train them in self-management. Furthermore, a mechanism to support parents in finding the difficult balance between controlling and letting go of their child's CF management is needed.

This study was supported by three grants: one from The Danish CF Association, one from the Novo Nordisk Foundation, and one from The Danish Nurses' Organization Foundation. The authors are grateful to the patients and families who participated in this research.
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###### 

Frequency data of young adults' reports on difficulties in managing the disease (n=35)

  Questionnaire item                                                                                                Quite or mostly right, % (n)   Quite or mostly wrong, % (n)   Do not know, % (n)
  ----------------------------------------------------------------------------------------------------------------- ------------------------------ ------------------------------ --------------------
  It is difficult for me to cope with everything concerning my CF treatment                                         23 (8)                         71 (25)                        6 (2)
  It is difficult for me to find time to take my CF treatment                                                       20 (7)                         77 (27)                        3 (1)
  It is difficult for me to remember to take my CF treatment                                                        31 (11)                        69 (24)                        0 (0)
  It is difficult for me to afford the medicine                                                                     23 (8)                         74 (26)                        3 (1)
  It is difficult for me to afford good CF-focused meals                                                            40 (14)                        54 (19)                        6 (2)
  It is difficult for me to get around to cooking good CF-focused meals                                             43 (15)                        46 (16)                        11 (4)
  It is difficult for me to get around to getting the medicine from the pharmacy                                    31 (11)                        69 (24)                        0 (0)
  I do not know my rights in receiving financial support from the public sector                                     46 (16)                        48 (17)                        6 (2)
  I have difficulty in contacting social services (eg, finding time to phone them or understanding what they say)   37 (13)                        31.5 (11)                      31.5 (11)

**Abbreviation:** CF, cystic fibrosis.

###### 

Frequency data of parental reports on difficulties regarding their child's disease management (n=61)

  Questionnaire item                                                                   Quite or mostly right, % (n)   Quite or mostly wrong, % (n)   Do not know, % (n)
  ------------------------------------------------------------------------------------ ------------------------------ ------------------------------ --------------------
  It is difficult for me to know how to best assist my child                           51 (31)                        44 (27)                        5 (3)
  It is difficult for me to answer his/her questions concerning CF                     48 (29)                        41 (25)                        11 (7)
  It is difficult for me to answer his/her questions concerning social rights          67 (41)                        26 (16)                        7 (4)
  It is difficult for me to stand by when he/she does not adhere to treatment          74 (45)                        21 (13)                        5 (3)
  It is difficult for me to know how much to interfere in my child's CF management     54 (33)                        43 (26)                        3 (2)
  It is difficult for me to relinquish control of my child and his/her CF management   53 (32)                        44 (27)                        3 (2)
  It is difficult for me to ask my child's permission to help him/her                  38 (23)                        56 (34)                        7 (4)

**Abbreviation:** CF, cystic fibrosis.

###### 

Frequency data of young adult and parental reports on degree of task-sharing in managing CF

  Tasks associated with CF                     Housing status   Adolescent does it   Parents do it   Not relevant                       
  -------------------------------------------- ---------------- -------------------- --------------- -------------- --------- --------- ---------
  Order medicine at the pharmacy               Living at home   35 (8)               37 (14)         65 (15)        55 (21)   0 (0)     8 (3)
  Moved out of home                            87 (31)          82 (50)              9 (3)           13 (8)         3 (1)     5 (3)     
  Collect medicine at the pharmacy             Living at home   39 (9)               29 (11)         61 (14)        61 (23)   0 (0)     10 (4)
  Moved out of home                            77 (27)          69 (42)              20 (7)          26 (16)        3 (1)     5 (3)     
  Prepare for inhalation                       Living at home   83 (19)              74 (28)         8 (2)          13 (5)    9 (2)     13 (5)
  Moved out of home                            87 (31)          79 (48)              0 (0)           3 (2)          11 (4)    18 (11)   
  Clean up after inhalation                    Living at home   65 (15)              50 (19)         26 (6)         37 (14)   9 (2)     13 (5)
  Moved out of home                            89 (31)          74 (45)              0 (0)           5 (3)          11 (4)    21 (13)   
  Collect the PEP mask when time for pepping   Living at home   87 (20)              28 (26)         0 (0)          3 (1)     13 (3)    29 (11)
  Moved out of home                            87 (31)          70 (43)              0 (0)           2 (1)          11 (4)    28 (17)   
  Cleaning the PEP mask                        Living at home   48 (11)              26 (10)         30 (7)         42 (16)   22 (5)    32 (12)
  Moved out of home                            86 (30)          64 (39)              3 (1)           5 (3)          11 (4)    31 (19)   
  Prepare IV antibiotic treatment              Living at home   30 (7)               13 (5)          17 (4)         42 (16)   53 (12)   45 (17)
  Moved out of home                            63 (22)          57 (35)              14 (5)          18 (11)        23 (8)    25 (15)   
  Clean up after IV treatment                  Living at home   26 (6)               16 (6)          22 (5)         37 (14)   52 (12)   47 (18)
  Moved out of home                            66 (23)          56 (34)              11 (4)          20 (12)        23 (8)    24 (15)   
  Notice when medicine is running out          Living at home   57 (13)              47 (18)         44 (10)        45 (17)   0 (0)     8 (3)
  Moved out of home                            91 (32)          80 (49)              9 (3)           12 (7)         0 (0)     8 (5)     

**Abbreviations:** CF, cystic fibrosis; IV, intravenous; PEP, positive expiratory pressure.

###### 

Characteristics of participants, nonparticipants, and retested participants

  Characteristics                                                                                                          Participants        Nonparticipants   Significance (two-tailed)
  ------------------------------------------------------------------------------------------------------------------------ ------------------- ----------------- ---------------------------
  Young adults (n)                                                                                                         58                  36                
   Male/female (%)[a](#tfn4-ppa-11-229){ref-type="table-fn"}                                                               38/62               61/39             0.048
   Living at home/moved out of home (%)                                                                                    40/60               59/41             0.118
   Age (years, mean ± SD)[b](#tfn5-ppa-11-229){ref-type="table-fn"}                                                        21.2±1.9            20.9±2.6          0.358
   Age (years, mean ± SD)[b](#tfn5-ppa-11-229){ref-type="table-fn"} of the young adults living at home/moved out of home   20.1±1.4/22.0±1.8                     
   FEV~1~% (mean ± SD)[b](#tfn5-ppa-11-229){ref-type="table-fn"}                                                           83.5±23.5           72.7±26.0         0.054
   BMI (kg/m^2^, mean ± SD)[b](#tfn5-ppa-11-229){ref-type="table-fn"}                                                      21.5±3.6            20.1±2.8          0.082
  Parents (n)                                                                                                              99                  89                
   Male/female (%)[a](#tfn4-ppa-11-229){ref-type="table-fn"}                                                               45/55               55/45             0.243
   Child's FEV~1~% (mean ± SD)[b](#tfn5-ppa-11-229){ref-type="table-fn"}                                                   82.2±25.1           76.3±24.4         0.078

**Notes:**

Pearson *χ*^2^;

independent-samples Mann--Whitney *U*-test.

**Abbreviations:** BMI, body mass index; FEV~1~%, forced expiratory volume in 1 s as a percentage of predicted FEV; SD, standard deviation.

###### 

Frequency data of young adult and parental reports on adherence among young adults who live at home or out of the home

  Adherence level    Young adult perspective   Parent perspective             
  ------------------ ------------------------- -------------------- --------- ---------
  High adherence     48 (11)                   43 (15)              56 (19)   57 (27)
  Medium adherence   48 (11)                   31 (11)              35 (12)   30 (14)
  Low adherence      4 (1)                     26 (9)               9 (3)     13 (6)

**Notes:**

Four out of 38 parents answered "do not know";

14 out of 47 parents answered "do not know".
